Table B-3. Parameter List for Ku-band (Bogota - CONUS) Interference Analysis

UP LINK DOWN LINK
LINK PARAMETER [Other GSO|Own GSO |Other GSO| Own GSO | UNITS
=2 deg.
13 1 1 11 z
0 200 D 3 w
Amplitier Backoll 0 0 0 0 dB |
x Losses 0.3 03 05 423 dB
umber of Carriers 1 1 1 1
ant Range 36000 35000 36000 36000 ~km
arth-Station 1x Antenna Size 5 25 m
-Station Rx Anfenna Size m
-Station Tx Ant. Peak Gain 48 i
tation Rx Ant. Peak Gain f i |
tellite 1x Ant. Peak Gain k14 7 dBi |
tellite Rx Ant. Peak Gain 37 ¥ i
ignal Bandwidth 2 138 3
Noise Temperature T500 5 200 73 K|

Table B-4. Parameter List for Ku-band (CONUS - Bogota) Interference Analysis

UPLINK DOWN LINK
LINK PARAMETER [Other GSO|Own GSO |Other GSO| Own GSO | UNITS
Ers':td Separation 2 deg.
ignal frequency 13 1 z
Tx Power (Earth/Satellite) 5] T00 K3 T00 W
JAmplifier BackoHR 0 0 0 0 dB
x Losses 03 03 05 0% dB |
umber of Carriers 1 1 1 1
nt Range 36000 30000 30000 000 Tm
a tion Tx Antenna Size 5 25 m
arth-Station Rx Antenna Size 5 m
arth-Station Tx Ant. Peak Gain i
arth-Station Rix Ant. Peak Gain . i
tellite 1x Ant. Peak Gain 37 23 dBi
tellite Rx Ant. Peak Gain 7 i
ignal Bandwidth K9] i3 z
Noise Temperature T30 35 200 S K|

A C/I analysis was performed to determine whether Expressway™ could

share spectrum with a hypothetical GSO FSS system operating at V-band, referred

to here as System-X. System-X has earth station and space station characteristics

identical to those of Expressway™ except that its earth station antenna gain pattern
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is modeled on the reference antenna radiation pattern of Appendix 29, Annex III
of the international Radio Regulations. In the interference scenario, an
Expressway™ satellite and a System-X satellite are spaced 2° apart on the
geostationary arc. The earth stations for both systems are considered to be co-

located. The interference calculations for this scenario, appearing below in Table

B-5 indicate that 2° sharing is feasible under these conditions.
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Table B-5. Interference Analysis between Expressway™ and System-X

transmissions.

UBLINK “DOWNLINK UPLINK DOWNLINK
PARAMETER esired | Interf. [ Desired | Interf. Intert. | Desired | Interf. | Desired UNITS
Cther Own Other Own Other Own Other Own
~Signal frequency (3] B} 5 r:g 48]r 5:3s ;g A GHz
+ TX Power 148 1438 200 200 148 148 200 20 dBwW |
-TX Loss 1 1 | | 1 1 | 1 dB
~HPA Backof 3 3 ) ) 3 3 2 2 dB |
+ TX Ant. Gain 595 204 490 220 X4 505 520 400 dBr |
- Per Carrier Loss Q.0 0.0 100 10.0 0.0 0.0 100 100 dB
= Tx EIRP 70.3 312 560 530 312 703 550 %0| dBW |
- Space Loss 2173  2173] 2158 2958  2ira] 2173 2158]  2158] dB |
- Atmospheric Loss 5.1 5.1 3 3 5.1 5.1 K] 3 db
+ Rx Ant. Gain D0 520 580 204 20| 490 204 580] dBi |
= Garrier Power (C) 1032 - - 8 dBW |
= Interfer. Power - - - -
- Rx Noise Temp. . . 1 X . . I I
[~ BolZmann's Const. 2280] -2286| -2288| -22B6] -2288| -2286| -2286] -228.6| dBW/K-Hz|
C/No or UNo 7] o12 o971 625 512 573 505 571 dB-Az |
Ch orCll . ~36.1|(Up) 345[(down) 36.1[{up) F46](down) dB |
Tl o To o
[ Co/No or lo/No 08 233 | 126 20 | 253 | 128 =0 | 126 | dBHz |
Collo ;, or Co/lo 4o .1|(up) 34.6](down) 3B.1|(up) 34.6](down) —dB
Collo total -:3 {total) Tota
ingle satellite

C/I analyses were also performed to determine whether Expressway™ could
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share spectrum with a hypothetical GSO FSS system operating in the Ku-band,
referred to here as System-Y. System-Y has earth station and space station
characteristics derived from operational Ku-band satellite systems. The System-Y
transponder bandwidth is assumed to be 30 MHz for satellite television signal
In the interference scenarios, an Expressway™ satellite and a
System-Y satellite are spaced 2° apart on the geostationary arc. The earth stations
for both systems are considered to be co-located. The interference calculations for

these scenarios appear below. Table B-6 shows interference calculations between



- Expressway™ 1° x 3° Ku-band beams and System-Y, while Tables B-7 and B-8 show
interference calculations between System-Y and Expressway™ 6° Ku-band beams.

These calculations show that 2° sharing is feasible for both 1° X 3° and 6° beams.

Table B-6. Interference Analysis between Expressway™ (1° X 3° Beam) and System-Y

~ “UPLINK DOWNLINK 1 UPLINK ~DOWNLINK
PARAMETER Desired | mterr. [ Desred | e, [ nten. | Deswed | imer. | Desred | UNITS
Other Own Other Own Cther Own Other Own
[~ Signal frequency B N K Tl £ I 1 | GHz |
+ X Power 170 200 154 140 170 200 154 40 dBW |
~TXLoss 03 03 05 05 03 03 05 05 dB
[-HPA Backofl 0 0 [« 0 0 o dB
+ TX Ant. Gain % 0. K% X0] 370 204 288 370 Ho|~ dBv
- Per Carrier Loss — 00 X 00 00 —00 0.0 00 00| _dB__ |
I=TxERP 5 407 1] 05 371 =5 LK) 375 dBW |
- Space Loss B0 2058 2044 2044 2059 S 2043|2044 dB
- Rtmospheric Loss ) 03 K] 03 03 03 03 ) 1B—‘J
- 7 X Ant. Gain X0 B 7] I -] I\ .| I 711 o4 4rEdB ]
[=Carrier Power (C} | -100. 06, 103. 3007 dBW |
= Interter. Power (I} -129. -133. -132. -132.
- Rix Noise Temp. 1. X X J X 6] dBK |

-Bolzmann's Const. | -2280| -228.6] 2286 -2208| -286| -2286| 22881 -28.0|dBWIK-Hz |
‘WT—HF-W_HB 703 M--WE_JW_?FH?—
Ch,orCl . A{up) 273[(down) — 284|(up) 226|({downy —dB |
(o7 Jm total) bl(total

- Signal Banawi ¥ . 74, . A . dB-Hz
[ Co/No orloMo | 214 | -160 243 120 38 155 28 6.4 dBMHz |
Tollo ,, or Collo gy 372D APy TI8[[down) —dB

to

Collo total im

ingle satellte
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Table B-7. Interference Analysis between Expressway™ (Bogota - CONUS link) and

100

System-Y
UPLINK “DOWNLINK 1 UPLINK ]
PARAMETER Desired | nten. | Desired | inten, Intert. | Desired | Intert. | Desired UNITS
Other Own Other Own Other Own Other Own
- Signal frequency. | ) i i 13 T T GHz |
+ TX Power 170 230 54 140 7.0 230 54 140 dBW |
-TX Loss 03 03 05 0% 03 03 05 05 dB
[~ HPA Backoff 0 0 0 0 0 0 0 0 dB
+ TX Ant. Gain 541 04 340 370 204 483 370 HO[ dBi |
- Per Carrier Loss 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 dB
=Tx EIRP 7038 431 FicRe) 05 371 715 519 375 dBW |
- Space Loss X509 2068 2044] 2044] 2059| 2059] 2044| 2044] dB
- Atmospheric Loss 03 03 03 03 03 03 03 03] dB
+ Rx Ant. Gain 340 370 375 204 02 272 204 475 dBi |
= Carrier Power (C) 30134 - E 0871 dBW |
= Interfer. Power - - - -
- Rx Noise Temp. . . I . . J X .
- Boltzmann's Const. 2BO|  -2285| -2286| -2286| -2288| -22886| -288| -28.6|dBW/K-HAz]
C/No or INo 55 708 1 973 718 641 5 776 1002 dB-Rz |
Gy, OF Gl g 24.7|(up) 25.6](down) 31.4}(up) 22.5](down) “dB
(o7, JR (5] total
- Signal Bandwi . y E . -Hz
I~ CoMo orlo/No 0| 08 | 26 06 06 | 141 28 | 158 aBhz |
Collo ,, or Tollo 4o 31.3[{up) 22 3[{down) 24.8[{Up) 16.0](down) —dB
Collo total Tota tota dB
ingle satelite
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Table B-8. Interference Analysis between Expressway™ (CONUS - Bogota link) and
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System-Y
UPLINK ~ DOWNLINK UPTIRNK DOWRLINR
PARAMETER Desired T Wter. | Desired | mmer. | nten. ] oesired | inter. | Desired | UNITS
Other Own Other Own Other Own Other Own
[~ Signal frequency 15 T 1 3 5| T GHzZ
+ 1X Power 170 200 154 200 170 200 154 20| dBW |
~TX Loss 03 03 05 03 05 05 dB
- HPA Backoff 0 0 0 0 0 0 0 dB |
+ TXAnt. Gain 541 204 340 28 204 488 370 2638 dBr |
- Per Carrier Loss 0.0 0.0 Q0 00 00 00 0.0 0.0 dB
=Tx 708 207 789 03 371 5 5K B3 dBW ]
| ~Space Loss 2059] 2059] 2044  2044| 2059 o[ 2044] 2044] dB |
—Atmospheric Loss 0.3 03 03 03 03 03 03 03[ dB
+ RX Ant. Gain 340 370 375 204 75 dBi
I=Carrier Power (C) |
= Interfer. Power (I) .
- Rx Noise Temp. | 4 23 2. 5. 8 1
- Bolzmann's Const. 2586] -2286| -22886| 28 2208| -228.6| -2285| -2286| dBW/K-Hz]
"C/No or UNo 055 | 678 973 | 7006 709 oK) 776 %01 dB-Az |
Chl o of Gl o 27.7|(up) 25.7 [(down) (up) 21.5](down) dB
Cl o tal 242 (total) 20.7 | (total)
- Signal Bandwi y : . . . . -Hz
—Co/No or lo/No o7 | 36 | 28 ] 108 ] 79 X 7 daBHz |
Coflo , or Co/lo 4o 3 (up) T3.4[(down) 21.71Up) 14.3[{down) —dB |
—Tollo total i‘_j & Total
ingle satellite
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Appendix C
Antenna Coverage



APPENDIX C: ANTENNA COVERAGE
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Figure C-1. V-Band Receive/Transmit Spot Beam Contours (G, = 52 dBi, G/T=23.4 dB/K)
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Figure C-2. Ku-Band Receive/Transmit Elliptical (1°X3°) Beam Contours

(G, = 37 dBi, G/T = 10.4 dB/K)
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Figure C-3. Ku-Band Receive Hemispherical Area Beam Contours

(G = 30.2 dBi, G/T = 4.1 dB/K)
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Figure C-4. Ku-Band Transmit Hemispherical Area Beam Contours (G, = 29.8 dBi)
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Figure C-7. Receive/Transmit Alaska Beam at 103°W Orbital Position
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Figure C-8. Receive/Transmit Hawaii Beam at 103°W Orbital Position
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Figure C-11. V-Band Beams at 53°W and 63°W Orbital Positions
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Figure C-12. Ku-Band Beams at 63°W Orbital Position



911

70°W 50°W

Figure C-13. Ku-Band Beams at 53°W Orbital Position
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Figure C-14. Receive Ku-Band 6° Beam at 53°W and 63°W Orbital Positions
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Figure C-15. Transmit Ku-Band 6° Beam at 53°W and 63°W Orbital Positions




119

Figure C-16. V-Band Beams at 8.5°E Orbital Position




